Controlled serial grinding for high-resolution three-dimensional reconstruction.
This work reports an improved preparation procedure for acquiring SEM images for three-dimensional (3D) reconstruction. The images are acquired consecutively after serial grinding and polishing. Ugelstad beads are used as landmarks for registration purposes and for determining the thickness of the abraded sections. An estimation of the bead sizes necessary for suitable thickness quantification at the corresponding spatial resolution and uncertainty is given. Shape-based interpolation is used for filling the gaps between the cross-sections. An indication of the distance between cross-sections necessary for good interpolation is also given. An example of a 3D reconstructed paper volume is presented. The method is suitable for preparation of fibre and paper as well as other materials.